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^) TRANSPARENT SYNTHETIC RESIN LAMINATE HAVING PHOTOCHROMISM 



(57) A transparent synthetic resin laminate with pho- 
tochromism property consisting essentially of two trans- 
parent synthetic resin layers and a photochromic layer 
formed by curing a mixture of a two liquid poVurethane 



of a poiyurethane prepolymer and a curing agent and a 
photochromic organic compound which is Interposed 
between said two transparent synthetic resin layers. 
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Description 
FIELD OF ART 

5 [0001] The present invention relates to a transparent synthetic rc-sin laminate with photochromism properly and 
specifically, to a transparent synthetic resin laminate with photochromism property for use of an optical lens which is 
excellent in both control of thickness of a photochrome coated film and surface smoothness thereof and exhibits a 
high color development speed and a high color disappearance speed. 

10 BACKGROUND OFTHE INVENTION 

[00021 As conventional optical lenses, particularly, photochrome lenses, Inorganic lenses have generally spread. 
That is it was usual to add an inorganic coating layer with photochromism property to a surface of a glass or a curing 
plastic such as CR-39 Recently, as a lens itself, plastic lenses with high impact resistance have spread. Particularly, 
is in United Stales of America, polycarbonate lenses have widely spread and demand for a sun glass with impact resist- 
ance has suddenly increased because of extensive outdoor activities , 

[00031 As synthetic resin laminates with photochromism property, hitherto, a laminate obtained by adding a photo- 
chromic organic compound to a silicone surface curing coating agent and then coating It on one side of a substrate 
and then performing cure and a laminate obtained by adding a photochrome organic compound to an urethane coating 
to agent and then coating it on one side of a synthetic resin laminate and then performing cure have been kn own (Japanese 
Patent Kokai<Laid-open) No.63-1 731 93). 

[O0O4] However, in the process for coating a coating agent containing a photochrome organic compound on one 
side of a synthetic resin substrate, it was difficult to obtain a smooth coated film surface and to control a thickness of 
a coated film. Thus, when a coated film surface Is not smooth, it is not practically preferable since use of the laminate 

55 as a photochrome tens causes distortion through the lens. 

[0005] Further, Japanese Patent Kokal (Laid-open) No.61 -143043 discloses a photochrome laminate interposed a 
photochrome layercontaining a spironaphth oxazine derivative between transparent material layers. Although the prior 
an discloses an example in which one liquid type polyurethane resin >s contained in a photochrome layer, both a color 
development speed and a color disappearance speed are low, and thus Insufficient 

50 [00061 Moreover, also in phoTochromic lenses, various process such as direct kneading into a resin and coating on 
a resin surface were tried. However, they are not yet put Into practice because of development shortage in performances 
due to insufficient heat resistance of photochromic elements during kneading and. also in surface coating, contrast 
shortage from limitation of coated film thickness. 

[0007] Thus in a present situation, there is obtained no transparent synthetic resin laminate with photochromism 
3* property as a photochromic lens in which both a color development *peed and a color disappearance speed are high 
and surface smoothness of a coated film and control of coated film thickness in a photochromic layer are excellent. 

DISCLOSURE OFTHE INVENTION 

40 [0008] »e present invention solves the above-mentioned prior art problems. An object of the present invention is 
to provide a transparent synthetic resin laminate with photochromism property in which both a color development speed 
and a color disappearance speed are high and contrast in color development Is maintained for a long time and surface 
smoothness of a coated film and control of thickness of a coated film in a photochromic layer are excellent. 
[00091 Under such situation, as a result of studies of the above-mentioned prior art problems, the inventors have 

4* found that there is obtained a transparent synthetic resin laminate in Which both a color development speed and a 
color disappearancespeed are high and contrast in color development Is maintained for a long time and surface smooth- 
ness of a coated film and control of thickness of a coated film in a photochromic layer are excellent by interpos.ng a 
photochromic layer formed by curing a mixture of a two-liquid type polyurethane of a polyurethane prepolymer and a 
curing agent, a photochromic organic compound, a light stabilizer and an antioxidant between two transparent synthetic 

so resin layers, and have accomplished the present invention. . ni „« rtv 

[0010] That is, the present invention provides a transparent synthetic resin laminate with photochrome property 
consisting essentially of two transparent synthetic resin layers and a photochromic layer formed by cunng a mixture 
of a two liquid polyurethane of a polyurethane prepolymer and a cur Ing agent and a photochromic J 
and further a light stabilizer and an antioxidant which is interposed between said two transparent synthetic resin fcyers^ 

55 [0011] Further, the present invention provides a process for producing a transparent synthetic resin lemmata with 
photochromism property which comprises: 

coating a mixture of a two-liquid polyurethane of a polyurethane prepolymer and a curing agent, a photochromic 
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«.«. c«poona nnd . .»d « <*> «»»«"' » « 0 " a "" 1 °" S "'° " ' "^ P ""' 

then, curing the two-liquid po.yur ethane, 
thereby, forming a photochrome layer, 

p,012l The present bw^ntton wW ^^^SSSLl invention is not limited as long as It is a resin W«h 
[00131 The transparent synthetic resin 10 be used mine presaui..iy . combination 

of two transparent synthetic resins, a P°^ rt »^^ n ^^^EeM0f 50 to 2000 urn is used. Particularly. 
« a pilyaiwhana pt.powm.r aw a cu*s agent oomartig « P"««"™"* S" -J^W « haoinaa poealble to 

long time. two-liauid type. In the present invention, ft ie preferable 

then a curing agent is added thereto. h .portion of isocvanate and polyot In a specific 

root 6] As the polyurethane prepolymer. a compound ^^^^.^^^ ends obtained 

^T^T^TX^T^e prepovmer is a number average mo.~u.ar wefcht of 500 to 50OO and 
preferably 1600 to 4000 and more preferably 2000 to 30QO. _^ 1!nH wlth ^ hvdroxy | groups. 

polyol and polycarbonate polyol, among which P^^^^^^S wTa rn^rocy group on at least 
SSf Tn^ a^ P"P°V- - «. curing agent. * solvent sucn as ethy. 

compounds an, preferably used from the ^^^^^^ * e nzopyran-2,2Mndo«ne), 1 
[0022] Examples of the splropyran compound include 1 3 3 ^^^^^^.^^.t^e^opyran-a^-indo- 
so timetnylspiro-e-nnro(2H-1*enzopyran-2^do.,ne) , W -^^■ 6 ^^!^ trimQ ,^"ro S piro(2H- 

l-benzopyran.2.2Mndo.ine).6,.W.b.^ 

pentamethyispiro{2H-1-benzopyran-2,2'-indo..ne), 5-ohto»l ^• 3 - J J"^^^,^^ 3 ^ (3H) . na p h tho(2.t>b)pyranJ, 
indor. l a) l S l 3,1.d^henyV3H-na P htho(21-b) * ^^^23*^!5^„,, i-paSrtho^niUob^ 

zyi)^imethytspi ro [lnd*ine-2.3^ 

(2,i-b)pyran), 1 -(2.naphthylmethyl)^.3-dimethylsplro pndoi.ne-2.a naphtno iz.i ojpym , 
spiro(2H-1 -benzopy ran-2.2' •[2H)-lndotel. 



35 
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[0023] Examples of the spiroxAJinc compound include 1 ,3,3-lrimethylspiro (indolino-2,3'.[3H) naphtho [2,1 -b) [1 ,4) 
oxazine], 5-methoxy-1 .3,3-trlrnethylspiro [indoiino-2,3'-[3Hl naphtho -b] [1 .41 oxazine]. f^ 0 ^^ 1 ^^^ 1 ^ 
[indollno-2 343H1 naphtho [2.1 -b] (1.4] oxazine], 47-diethoxy-1,3,3-^methyispiro [lndolino-2.3 -[3H] naphtho [2,1-b] 

1 4] oxazine] 5<hloro-1.butyl-3^dtmethylspiro[lndonno.2.343Hl n. .phtho[2.1-b] [1,4] oxazinel, 1 ,3.3.5-tetramethyl- 
s 9*«thoxysplro [indolino-2 f 3'-f3M| naphtho |2.1 -bl f1 ,41 oxazinel, ^ -ber zy|.3,3-dimethy!spiro pndoline-2,3H3Hl naphtho 

[2 1-b] [14] oxazine], l-(4-methoxybenzyl)-3.3-dimethylspiro [ind:>line-2,3'-[3H] naphtho [2,1-b) [1.4] oxazine], 
1-(2^methytoenzyl>3 l 3-dimethylspirD flndonne^'-pH] naphtho 1 2,1 -b) , [1,41 oxazine], i ; (3,S-dimethylbenzyl)- 
3,3-dimethylsplro [indolir»-2.3'-|3H] naphtho [2,1-b] [1,4] oxazine]. 1-(4^hlOFoberizyQ<^^^ 

2 3H3H] naphtho [2,1-b] [1 ,41 oxazine], 1-(4-bromobenzy0-3,3-dimeihytepiro [ind©Hne-2,3«-[3H] naphtho [2,1-b] [14] 
w oxazine . l-(2^luo re benzyi)-3,^dtmeth y l 6 p1ro [indoline-2.343H] naphtho[2,1-b] [1,4] oxazine], 1 .3,£ ;,6-teUamethyl- 

3-ethyispiro P ndoline-2,343H] pyrldo [3,24] [1 ,41-benzoxazine], l^/^.e^Bntamethylsplro [mdo hne-2 ,3-[3H] pyndo 
[3 2-f] [1 41-benzoxazlne], 6'-<2,3-dihydro-1 H-indole-1-yl)-i ,3.dihydro.3,3-dimethyl-1i3ropy1-splro [2H-lndo!e^,3 43H] 
naphtho'[2 1-b] [1,4] oxazine], 6H2;3-c3hydro-1HHndole-1-yl)-1^ Y^ro [2H- 

indole-2,343Hl- naphtho [2,1-b] [1,4] oxazine], 1 ^.S-trimethyt-l-fi^S-dihydro-IH-indole-l-yD-spiro J2H-lndole- 

T5 2 3'-l3H]- naphtho [2,1-bl [1,4] oxazineh l^.s-trimethyi-e'-O-pipendinylJ^piro [2H -in dolo-2,343H]- naphtho [2.1-dJ 
■ [1 41 oxazinel, 1 ,3^-trimethyl-6'-{i-piperid!nyi)-spiro [2H-indole-2.3^HHiaphtho[2,1-b3[i .4] oxazine], 1 ,3,3-tnmethyl- 
6H1^iperidihylK-(trtfluoromethyl)- & piro [2H-lndole-2.343H]-naphtho [2,1-b] [1,4] oxazine] and i ,3,3,5,6-pentame- 
thyl-spiro [2H-indole-2,3'-[3H]-naphtho [2,1 -b] (1 ,4] oxazine]. _ k 

[0024] Examples of the naphthopyran compound include 3,3-diphenyl-3H-naphtho [2, 1 -b] pyran, 2,2-d[pnenyi-2H- 

*> naphtho fl t 2-b] pyran, 3-(2-«uorophenyl)-3-(4-methoxyphenyl)-3H.n^iphtho[2.1 -b] pyran, 3- (2-methyl-4^methoxyphe- 
nyl)^-(4-ethoxyphenyl>-3H.naphtho [2.1 -b) pyran. 3-(2-furil).3-(2-ftuorophenyl>-3H -naphtho [2,1-b] pyran. 
3-(2-thienyO-3-(2-fluoro^-methoxyphenyl)-3H.naphtho [2.1 -b] pyran 3-{2*(1 -methylpyrrolidinyI)}-3-(2-methyl-4-meth< 
oxyphenyl)-3H-naphtho [2. 1 -b] pyran , spiro [bicyclo [3.3.1 J nonan e-9,:V-3H-naphtho [2,1 -b] pyran] , spiro fbicycJo [3.3. 1 ] 
nonano-9-2<-3H-naphtr.o [2,1-b] pyran], 4-[4-[6-(4^norpholinyl)-3-phenyl-3H-naphtho [2,1-b] pyran-3-yl] phsnylj-mor- 

25 pholine, 4-[3"(4-methoxyphonyl)-3-pheny1-3H-naphtho [2,1-b] pyran-6-yl]-rnorpholine, 4-[3,3-bU(4-methoxyphBnyl)- 
3H-naphtho [2,1-b] pyran-e-yl]-morpholine, 4- [3-phenyl-3- [4- (1-pifveridinyl) phenyl]-3H-naphtho [2.1-b] pyran-6-yl]- 
morpholine and 2,2-diphenyl-2H-naphtho [2,1 -b] pyran. 

[0025] In orderto ensure the life of the synthetic resin laminate of the present invention, it is necessary to add various 
stabilizers. As the stabilizer, light stabilizers such as hindered amine and antioxidants suoh as hindered phenol are 
so added. 

[0026] Examples of hindered amine include bis (2.2,6.6^tetramethyl-4-plperidinyl) sebacate, bis(1 ,2,2.6.6-pentame- 
thyW^piperidmyl) sebacate, bls(l .2,2,6, S-rjentamethyl-4-ptpertd in v!H[3.5-bis(1 ,1 -dimethyl B thyl)]-[4-hydroxypheny I] 
methyl] butyl maionate, HmethylVMI ^^.e^-pentamethyl^piperidinyO^ebacate, 1-[2-l3-(3,5-di-t-butyM-hydroxy- 
phertyl) propionyloxy]ethyf]-4-[3- (3,5^-t-butyM-hydroxypherr/Op^ 4-ben- 

35 zoyloxy-2 ^8,6-tetramethylpiperidme. triethytenediamine and a-aoelyl-a-dodecyl-T^^.Q-tetramethyl-l ,3,8-tnazaspiro 
[4.5]decane-2,4-dione. As other nickel ultraviolet ray stabilizer, [2^ -thiobls(4^t-^ctylphenolaie^n-butylarnine nickel, 
nickel cornplex-3^-di44>utyi-4^ydroxyberizyi ■ phsophoricacid monoethylate and nickel - dibutyl carbamate also can 
be used. Particularly, as hindered amine light stabilizer. bis(1, 2,2.6 .e-pentamethyMhprpericflnylJ-sebacate or a con- 
densation product of 1 ^^^^-pentametrryM-piperidinol, tridodecyi alcohol and 1 ,2,3,4-butanetetra caboxyltc acid as 

40 tertiary hindered amine compound is preferable. 

[0027] Examples of the antioxidant include 1 ,1 ,3-trls(2-methyl-4-hydroxy-5-t-burylphenyl) butane, 2,2 -methylanebis 
(4-ethyl-6-t-buty1phenol), tetrakJs[methylene-3- (^S'-di-t-butyl-^-hydroxyphenyO propionate]methane, 2,6-di-t-butyl- 
p^cresoU 4,4'-butylidenebis(3-methyi-6-t-butylphenol), 1,3,5-trls(3\ 5'-di-t-btrty|.4*-nydroxyber^yl)-S-triazine-2 I 
4 6-(1H 3H, 5H) trione, stearyl-p-CS^-di-t^utyl-^hydorxyphenyl) propionate, 1 ,3 t 5<ris(4-t-butyl-3-hydroxy- 

46 2!6-o3methylbenzyl} isocyanuric acid, 4 t 4'-thlobis(3-methyl-6-t-biJty1phenoO and 1 .3 1 5-trimethy|.2,4,&-trl8 (3,5<!l*t- 

butyl-4-hydroxybenzyl) benzene. 

[0028] Particularly, as phenol antioxidant, 1,1.3-tris{2-methyl-44ivdorxy-5-t-butyl phenyl) butane , tetrakts-(methyl- 
ene-S-ia'.S^dht-butyl^'-hydroxyphenyl) propionate] methane and 1 ,3.5-trts(3 ( 5-dH-butyl-4-hyroxybenzyO-1 ,3,5-tn- 
azlne-2,4, 6-(1 H, 3H, 6H)-trione which contain 3 or above of hindered phenol are preferable. 

so [0029] The transparent synthetic resin laminate with photochrome property of the present invention is produced 
according to below process. A photochromic organic compound is udded In the proportion of 0.2 to 5 % to resin i solid 
matter to a solution of a polyurethane prepoiymer diluted with specific organic solvent and an addftrve(s> of hindered 
amine nght stabilizer and/or antioxidant is (are) further added thereto in the proportion of 0.1 to S %to resin solid matter 
and uniformly mixed with stirring. Then, a curing agent is further added thereto in a I/H ratio of isooyanate group (I) to 
hydroxyl group (H) of the curing agent of 0.9 to 20 and preferably 1 to 1 0 as a standard and stirring is further pert orrnea 
to form a solution. It Is suitable that the polymer concentration In the solution thus obtained is usually 40 to 90 % by 
welqht The solution is coated with a doctor blade of coating thickness 100 to 1 000 urn on one side of a transparent 
synthetic resin sheet. After the completion of coating, heat drying is performed to the state substantially not containing 
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the solvent on the coated surface and another transparent synthetic ia,in sheet is adhered to the coated surface of 
said synthetic resin sheet in a sandwich form. The above-mentioned ..eat drying is usually pert ormed I at 20 I to 50 1 C 
for 5 to 60 minutes. A laminate sheet thus obtained is heated to cure the polyurethane prepolymor c«M the ^curing 
agent, whereby a tiansparent synthetic reslnlaminat* is obtained. The curing conditions of the polyurethaneprepotymer 
are usuallv 60 to 1 40 °C and 2 hours to 1 week. 

[0030] Examples of thesolvenl include hydrocarbons such as hexane heptane, octane, cyclohexane 
and ethyl benzene esteis such as ethyl acetate, methy. acetate, teopropyl acetate, n-propyl acetate^ Isobutyl acetate 
n^uw^etrte isoamy. acetate, methyl propionate and isobuty. propionate, ketones such as acetone, mettylethyl 
kJZ.Shy. 'ketormethylisoburyl Ketone, acetyl acetone and cyciohexyi 'SSSSSSZ 
aetate diethylqlycol diaetate, ethyleneglycol mono n-butyletheracetaie. propylene glycol and rTwnom^hyletherace. 
SertiaTaloonols such as diacetonelScohol and t-amyl alcohol and tebahydofuran. Particularly, ethyl aetate. tet- 
rahydrofuran and toluene are preferable. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0031] The present invention win be described in more detail below referring to Examples, which are not Intended 
to limit the scope of the present invention. 

Examples 1 to 4 

[00321 2 % of Photochrome compound 1 or 2 to rain solid matter and 1 to 2 % of Additive 1 to resin solid matter 
we^LsoK^d in a solution oM 5 g of a poiyurethane precursor having a NCO ^^"^^^^ 
ZlZto averaoe molecular weight per one functional group} of 1SO0 obtained by reaction of d. P henylmethaneA4- 
diSyanate and glycol having an average polymerization degree of 15 diluted with 83 g of tctrahydro- 

Snd s^rrTJ TuXZmity was ensued and then 3 g of a curing agent having a hydroxy! group 
T^JSZ * reaction oT tolylene dilsocyanate and poiypropylene givooi having an averaga polymenzaflon de- 

1 tT^SS SSSn^TSS with a doctor biade of coating <™ "SJ 
ySL^SK.K.. in Japan on a P c4ycarbonate film of thickness 700 jon (trade name 

MteubUhl Gas Chambal Co.. Inc.). After the completion of coating, the solvent was vaporized at 45 'C for 1 0 minutes 

2 7C °C foV^ays. The measurement of the transmitter** in maximum abandon wave length and the evador n* 
SeMghtrSstanceforthesynthetic resin lamlnatethus obtained were 

Eir wi measured and its appearance was observed. The proportion of each component for the formats of the 
as .Sates was shown in Table 1 The evaluation results of the laminated were shown mTab1e2. 

Photochrome compound 1 : 

[00341 1 ,3-dihydro-l ,3,9.5,6 (1 .3,3,4,5) pentametrvl^^ P .4]oxazlne) 

40 

Photochromic compound 2 : 

[0035J 3,3-diphenyl^H-naphtho(2 i 1 -blpyran 

4S Additive 1 : 

[0036] bis(22,6.6-tetramethyl-4-piperWinyl)sebacate 

[0037] Each performance was evaluated according to the following methods. 

so [Measurement of transmittance) 
[0030] A single wavolen^ 

after 5 minutes from the starting of the irradiation and transmrto,** ^ and the7ans- 

tometer, manufactured by Nlhon Bunko k.k., in Japan was used in the measurement of transmrttance 
55 mittance in maximum absorption wave length was measured. 
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[Evaluation Of light resistance) 

[0039] Contrast prior to exposure and contrast after exposure for 60 hours to a su nshine weather mster under below 
conditions were measured. In order to compare with contrast prior u exposure, contrast retention percentaga was 
5 calculated to evaluate ils life. 

(1) Setting conditions of sunshine weather meter 

• Irradiance : 255 w/m 2 {300 to 700 nm) 
to ♦ Temperature : room temperature 

Rainfall was not applied 

(2) Calculation of contrast retention percentage (%) 

15 Contrast retention percen'age (%) • 

= <LVL%)X1<W(L*1 L* 2 ) 

s 

2D • L* 1 : contrast prior to light resistance test (in ultraviolet light non-irradiation) 

• L% : contrast prior to light resistance test (in ultraviolet light irradiation) 

• L* 3 : contrast after light resistance test (in ultraviolet light non-irradiation) 

• L- A : contrast after light resistance test (in ultraviolet light irradiation) 

25 (3) Evaluation 

[0040] Contrast life was evaluated based oh the following criterion 

O : contrast retention percentage after I ight resistance test is 70 % or above. 
so a : contrast retention percentage after light resistance test is below 70 %. 

[Color development speed and color disappearance speed] 

[0041] Color development speed (ta) and color disappearance spoed (tb) were measured as below. 



36 



40 



T1 : transmittance in non-irradiation of ultraviolet light 

T2 : transmittance in irradiation of ultraviolet light 

ta : a time in which transmittance is changed fromTi to (T1+T2)* by irradiation of ultraviolet light 

tb : a time in which transmittance is changed from T2 to (T1+T2)/2 by shielding irradiated ultraviolet light 

p>042] Both ta and tb were determined by a curve of change of tmnsmlttance in maximum absorption wave length 
with the lapse of lime. 

Comparative Example 1 

[0043] The synthetic resin laminate was obtained in the same experiment as in Example 1 except that the urethane 
Us changed to solvent type one-liquid, Hamatai Y-7122-A, manufactured by Yokohama Qomu k k m Japan. Ttia 
proportion of each component was shown m Table 1 and the evaluation results were shown m "feole 2. 

so Examples 5 to 12 

£00441 1 % * Photochrome compound 3 to resin solid matter, 0 5 % of Photochrome compound 4 to M 
matte? were added to a solution of 15 g of a polyurethane precursor diluted with 13.8 g of an orgamc 
4.6 g, methylethyl ketone 1 .8 g and ethyl acetate 7.2 g) in the same manner as in Example 1 and each Additives 1 to 
55 a was further added thereto in the blend proportion shown in Table 3 and dissolved and 1 .8 g of th e same eunng agent 
as In Example 1 was added thereto and stirred. 

[0 04S1 The solution thus obtained was coated with a doctor blade of coating thickness 3W urn. ma^actured by 
Yoshlmiteu Seikl k.k.. in Japan on a polycaitoonate film of thickness 300 urn (trade name : lUPILON, manufactured by 
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in a hot air dryer. Another polycarbonate film of 3 00 i ^ ' aaneroo .n resjn (amlnate 
formed aUO'Cfor^ 

thus obtained, m the evaluation of light resistance, ne eva u * Fu when , he sampIeS 

pearance occurred. 
Organic Photochromic compound 3 : 

(0046] 4- [4- [6-(4<norpholynyl) -3-phanyMH-naphtho [2,1 .blpyTan-3-vHphenylj-morpholine 
Organic Photochromic compound 4 : 

too47i i.s.dinvdro-i.a.a.s.eo^ 

AddWve 1 : the same as in Example 1 ol S (2^.6,6.tetram e tny|.4-pi F! oridlnyi)sebac a te 
Additive 2 : bis(1 ,2^.6,6-pentamBthyM-piperidinyl) sebacaie 
Additive 3 : bis(l ,2,2.6.6-pentarnethyl-i-piperidinyl) sebaoate 

1-(methyl)-8- (1 ,22.6,6^entamethyM-piperldinyO-sebaoate 
25 Additive 4 ; 1 .1 ,3-tris(2-msthyl^-hydroxy-5-t-butylphenyl) butane 

rao401 The [measurement of Transmittal**] and measurement and ovalutflon of [color development ep-ed and color 
disappearance speed) was performed In the same manner as in Example 1. 

30 [Evaluation of light resistance] 

[0049] Astheevaluation. a UV iamp was irradiated for 5 minutes priorto light ™^Z*l?JrT^»e^£ 

applied. Further, the U V lamp had a single wave length of 360 nm m nn ultramonochromat.c light source (Nino 
k.k M in Japan). 
40 (D Calculation of contrast retention percentage 

[00S0] It was calculated in me same method as in (Example 1 . 
© Calculation of color change degree 

45 

[0051] 

color change degree 

"> = [(L* 1 -L* 3 ) 2 +(a*i +* 9 f*i* ,-b's> V* 



35 



• aV 
•a* 3 : 
S5 »b* t : 



a* value prior to light resistance test (ultraviolet light non-rradiaHon) 
a* value after light resistance test (ultraviolet light non-lrn.diat^n) 
b' value prior to light resistance test (ultraviolet light non-rrad.ation) 
b* value after light resistance test (ultraviolet light non-irnidlanon) 
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10 



15 



Evaluation 



[0052] 



O • After liqht resistance test, contrast is 70 % or above and color change degree is below 5 %. 
A : After light resistance test, contrast is below 70 % and color change degree is 5 % or above. 

INDUSTRIAL APPLICABILITY 

f0053] in the formation of a polyurethane layer on a transparent synthetic resin surface, a polyurethane layer oouW 
™e fSned withow impairing any photochromic performance by usim, specific two-liquid thermosetting P^^ane 
andTxhg a polyuXne preporymer, a curing agent and various additives * du <^ * P h *« 
specific solvent and a transparent synthetic resin laminate with pho.oohrom^m property Xo 
couWbe produced efficiently by ensuring substantially non-solvent sta^ 

synthetic resin and then performing heat cure. Further, a plastic lens with high photochrome performance and smooth 
photochromic layer could be obtained readily by using the laminate. 
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Claims 
1 



10 



16 



10 



30 



35 



AO 



two transparent synthetic resin layers, 
on both ends obtained fronn diisocyanato and polyoi. 

weight Of 500toS000. 

ends obtained from dUsocyanate and polyot. 

a. The.am.na.eaccordingtoc^ 

ends derived from tolylene dJisocyanate and polypropylene gtycoi. 

7. The .aminate wording to claim 1 , wherein said two,i<,u, d pCyunKhane co^ns tertiary hindered amin. light 
ss stabilizer. 

6 The iaminate aeco-ding to claim 1 . wherein said two-liquid polygene contains a ternary hindered amine Hght 
SbZTnd an antioxidant containing three or above of hindered phenol. 

9 . The laminate according to ciaim t, wherein said photochrome organic compound is a spiropyran compound, a 
spiroxazine compound or a naphtcpyran compound. 

10. The laminate aeoordingto^^ 
a polymethyl methaerylate rasin or a polycarbonate ream and a polymethyl methacorlste resin 

11. The laminate according to claim 1, wherein said transparent res.n la a sheet. 

12. A processor producing atranspa^nt synthetic resin .aminate w*i photochmmism property which comprises: 
„ - m „tu* of awo-liauid polyurethane of apoyurethane prepoiymer and a curing agent, aphotochtomic 

then, curing the two-Hquid polyurethane, 
45 thereby, forming a photochrome layer. 



so 



55 
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